Abstract-It is shown that the theory of best approximation in weighted mean square can be used to provide a mathematical foundation for the analysis and extension of the maximum entropy method of spectral analysis.
U.S. Government work not protected by U.S. copyright digital filter given in Example 2 is shown. Filters of such high order can be applied to telecommunications, as in multichannel bandpass filtering required by FDM-TDM transmultiplexers. An advantage of using frequency sampling filters over equirriple filters for these applications is that, while equirriple filters achieve a slightly higher attenuation close to the transition band than that achieved by frequency sampling filters, the attenuation will increase in frequency sampling filters as we move away from the transition band (as can be seen in Fig. 5 ).
V. CONCLUSION
We have shown in this paper the advantages of using FIR frequency sampling filters when we want to obtain their zeros. This method really becomes advantageous when high-order filters are desired.
We have to take into account the fact that a filter with a sharp frequency response will have its zeros very close to each other. With its impulse response therefore representing the coefficients of an ill-conditioned polynomial, this requires the use of a computer with high-precision capabilities in order to minimize roundoff errors. The applications in digital signal processing can be many, and the advantages can be appreciated when we compare the task of finding the zeros of an FIR frequency sampling filter to that of finding the zeros of any digital filter obtained by other design methods.
I. INTRODUCTION
We consider the problem of recovering a power spectral density function, 
LINEAR APPROXIMATION
If we assume that the true spectrum is well approximated by a polynomial of the form (8) is the restriction to z = eiw of a function that is analytic and without zeros inside and on the unit circle [ 1, p. 2401. It follows easily that for some constant c we have
for n = 0, 1, 2, * * , so that cH(w) is the orthogonal projection of . R -' ( w ) onto the subspace of L2(-n, n; R ) spanned by { P w , n = 0, 1, 2, .}. 
Once we obtain QN(o), the orthogonal projection of S(O) * Extension of the approximation theoretic approach to nonuniformly spaced autocorrelations and to multidimensional problems is currently being considered.
R-I(w)
Of particular interest is the application of these methods to nonuniformly spaced line and planar sonar arrays and to low frequency array processing. Possible use of these techniques in speech processing has also been suggested [ 41.
